Visual stimulation-induced phosphorylation of neurofilament-L in the visual cortex of dark-reared rats.
In dark-reared animals, visual exposure is expected to induce drastic changes in both the physiology and anatomy of the cortical neurons, including the rearrangement of their cytoskeletal structures. Phosphorylation of neurofilament-L (NF-L) is probably associated with relatively short-term structural plasticity in vivo, because the assembly and disassembly of the filaments are regulated by phosphorylation of the head domain of NF-L. Thus, by using a series of site- and phosphorylation state-specific antibodies against NF-L, we examined how visual activation induces the phosphorylation of NF-L in the rat brain. We found no specific immunoreactivity for phosphorylated NF-L in the brain of naive rats, whereas one-hour ambient light exposure after dark rearing for ten weeks from birth induced marked phosphorylation of NF-L selectively. Also, the NF-L phosphorylation was found to be localized in the primary and secondary visual cortical areas. These findings suggest that the selective phosphorylation of NF-L plays an important role in the structural plasticity related to the visual experience.